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U.S. DEPARTMENT OF AGRICULTURE, 
Division oF Botany, 
Washington, D. C., December 1, 1900. 
Str: I have the honor to transmit herewith, for publication as a Farmers’ Bulletin, 
a manuscript by Mr. A. J. Pieters, assistant botanist in charge of pure-seed investi- 
gations, entitled, ‘‘Red Clover Seed: Information for Purchasers.’? In the progress 
of our investigations of the quality of commercial seeds we have learned that one of 
the most potent factors in encouraging the sale of poor seed is the desire of many 
farmers to secure a cheap article. This bulletin, which has been prepared for popu- 
lar distribution, is intended to show that during the coming season purchasers are 
more likely than ever before to find poor and worthless clover seed for sale. The 
precautionary measures that are here advocated will prove a benefit not only to the 
farmer but also to the large number of reliable seedsmen who are conducting a legit- 
imate business in high-grade seeds. It will be a mutual benefit to both parties if 
farmers can learn, by testing their seeds, on what dealers they can rely to furnish 
them a stock of good quality. 
Respectfully, FREDERICK V. CovILLe, 
Botanist. 
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Hon. JAMES WILSON, 
Secretary of Agriculture. i 


CONTENTS. 









Page. | 
Points in selection of clover seed .............-------.---- theta eae Sanne 3 
Advancing price a warning of danger Bnet Soe Saino eee teaiole eats 3 
European as compared with American seed ........-.-..--------------- 3 
PTT ARIRRIOTY OT UGINGD oa. cc cin oo Sama cnecuan aap ecrena sieec wee ne 4 
DMA ae meee See vida eo caeaian 2 savin ne aeetooceka sad tose ea eoneeant 4 
Peeane OL SOGUE AO TOUUOR OAGOR. . «. 555 cose casccesac eck ce nesesncses 5 
SNRNERRTELYS ORCS ee aaa Ue cic ae p ead al ois Mate wa EG on eee em Hane 5 
PRORATED Ol) CLOVER AOR Se occ sc cas ecw nce cwscaemasouwtuctinaccamues 5 ° 
ME OLOUEE ODE Nek Sod Sain se nat eet ch cialis Spee ddee San ee eae 6 
MEEMIROR DIDAN: oon ee cee cere fae con + oh teow ad sapincinswevcars cacece cess Z 
PONE COE BUMIONLOMIN ies cole occ anions toe ec humladeiidhwsee eke nae pan dcws 7 
Field tests of American and European clovers .........-------.------------- 8 ; 
Pru, APOE dees ae Ss Soa cae ag eons + caw sdaunseaeoss 8 
RM eee Carte ea ere can enc aes oan Seine pa eeesceewccecsicass cee 8 
PREG OD EGIDINE? WiAis see oe es Se in oases ct ed cc 'a'in ie x's eee e 9 
SC MEICRWADIO Bees alle tiah vien = Gases 3.45 nives be can neces aacenes 9 
AMIR IRE COUTIIAIINON NE a caste estrone ge ons wie pomsiow eis view anes 







ILLUSTRATIONS. 








Fic. 1. Red clover seed and a few of its impurities. .............-......----- 
2. Bimple germinating apparatus... . 2... ee nce cen eeetccee secesens 


2 








Kas 


INFORMATION FOR PURCHASERS OF RED 


CLOVER SEED. 


POINTS IN SELECTION OF CLOVER SEED. 


Advancing price a warning of danger.—In March, 1900, the Depart- 
ment issued a circular on red clover seed in which attention was called 
to the probable continued advance in price, and consumers were warned 
against the purchase of low-priced seed. Events have fully justified 
the fear that with advancing price much seed of poor quality, as well 
as adulterated seed, would be offered. Reports coming from various 
sections of the United States show that a large amount of adulterated 
seed is offered, and that where buyers are not sufficiently careful or 
well informed much is actually sold. The clover-seed crop for 1900 
has not been up to the average in either quantity or quality, especially 
in the States that furnish the higher grades. This has resulted ina 
further increase in price, and to-day really first-class red clover seed 
commands a higher price than it has for many years. 





Fic. 1.—Red clover seed and a few of its impurities: a, dodder (Cuscuta arvensis): b, yellow trefoil 
(Medicago lupulina); ¢, red clover ( Trifolium pratense); d, broad-leaved plantain (Plantago rugelii); 
e, buckhorn (Plantago lanceolata). 


European as compared with American seed.—European dealers are 
offering seed in America, and, although much of this is doubtless 
American seed that was exported during times of low prices, it is 
possible that some seed of the European variety may find its way to 
America. Such seed has been offered to American importers this 
year, and under certain conditions of the market some may come 
to the United States. 

The use of European clover seed would undoubtedly prove disap- 
pointing to the American farmer, since the plant seems to be ill 
adapted to the climate prevailing in the clover-growing sections of 
the United States. 
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The variety has not been extensively tried in America, owing to the 
high price the seed usually commands at home, but so far as trials 
have been made it is clearly unfit for planting in the latitude of Wash- 
ington, D. C. Until further tests, at present planned by the Depart- 
ment, shall have been made, it will at least be unwise for American 
consumers to use European seed. 

Determination of quality—The quality of a sample of clover seed 
depends upon its cleanness, the percentage of germinable seed, the 
vigor of germination, and the origin of the seed. The cleanness of a 
sample depends both upon its freedom from broken seeds, dirt, and 
other inert matter, and upon the absence of weed seeds and the seeds of 
other cultivated plants. |The seeds of timothy and of white and alsike 
clover are often present, and, although they must be considered 
impurities, they can not be called injurious. Timothy may sometimes 
be present in such quantity as to be objectionable, not from the nature 
of the plant, but because the seed can be purchased at a much less cost 
than clover seed, and a farmer does not want to pay for clover when 
he gets timothy. More serious is the presence of a considerable quan- 
tity of weed seeds, especially if among the lot are the seeds of some 
of the more pestiferous weeds. The accompanying illustration (fig. 1) 
shows the appearance of red clover seed and of some of its principal 
adulterants highly magnified. 

In some localities low grades of clover seed are demanded because 
the clover is to be used as green manure, and it is thought that the 
weeds will furnish green material for plowing under and can thus 
do no harm. This is true toa certain extent, but the weeds fall far 
short of the clover as green manure, and the value of the sod will be 
reduced in proportion to the abundance of weeds. 

It is poor economy to pay for weed seeds and to allow them to 
occupy the ground at a saving of 25 to 50 cents on the acre for 
seed. Moreover, when a sample of clover seed is very foul it nearly 
always contains large quantities of the seeds of the worst weeds, such 
as sorrel, buckhorn, plantain, and sometimes dodder. The seeds of 
dodder are, fortunately, not yet common in American clover seed, and 
are rare in well-cleaned, home-grown seed, but the danger of the 
spread of this pest should not be underrated. When it is realized 
that a dodder plant can attack one clover plant after another until it 
has destroyed the clover over an area of several square feet, it will be 
seen that not even one dodder seed in a pound of clover seed should 
be tolerated. 

Grades.—Seedsmen are compelled to keep different grades of clover, 
as of other seed, to supply the demand for seeds of different prices. 
The difference in the grades is due to difference in quality, and asa 
rule the quality decreases more rapidly than the price. The quality 
of any lot of clover seed is either natural—that is, due to the condition 
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of the seed or of the field in respect to weeds or the thoroughness of 
cleaning—or it is artificial. In the latter case two or more lots of dif- 
ferent grades have been mixed to produce a new grade of the desired 
quality, or the clover seed has been mixed with some adulterant, usually 
vellow trefoil or small-seeded Hungarian grass. 

Mixing of seeds to produce grades.—Seedsmen distinguish the two 
methods of producing grades just mentioned as legitimate and illegiti- 
mate; even those seedsmen who knowingly sell adulterated seeds admit 
that sucha course is not legitimate. On the other hand, mixing differ- 
ent grades is generally claimed by them to be proper, and, indeed, 
often necessary if the seedsman is to sell at a price his customers are 
willing to pay. Mixing seeds of a high grade with screenings clearly 
lowers its quality, and this is evident to anyone who carefully exam- 
ines the sample, but they argue that no intentional deception is prac- 
ticed, although the new grade may be well stocked with weed seeds. 
The seedsman who adds adulterants has, however, a different object in 
view. He wishes to lower the cost of the seed to himself without injur- 
ing its appearance. Such seed is usually sold at a trifle below the 
market price of the grade for which it is offered, and is an injury to 
the legitimate trade as well as a fraud on the buyer. Adulterated seed 
is commonly offered on sample, but is sold usually to those not suf- 
ficiently informed to detect the deception. 

Adulterants.——The most frequent adulterant is yellow trefoil, a great 
deal of which has been imported into this country during the past year, 
some of it under the name of crimson clover. Most of this will doubt- 
less be used to adulterate red clover seed, since the demand for trefoil 
seed is insignificant. The plant, although a legume, is objectionable 
in clover fields because it occupies ground that could be more profit- 
ably given to the clover plant and beqause it does not mature with the 
clover. The seed so closely resembles that of red clover that as much 
as 30 per cent can be mixed with the latter without being detected on 
casual examination. It is greenish yellow in color, and is distinguished 
by a minute projection in the neighborhood of the scar that marks the 
point of attachment of the seed in the fruit. Another adulterant some- 
times used is the seed of Hungarian grass. The small seeds are used 
which in size closely approximate the clover. The dark color also 
readily blends with high-grade clover seed and enables the unscrupu. 
lous seller to offer apparently good qualities at prices with which 
honest dealers can not compete. 

Germination of clover seed.— Low-grade seed usually contains a large 
amount of brown, dead seeds. These reduce the percentage of ger- 
mination of the sample and consequently reduce its value. In order 
to use the right amount of seed for a good catch of clover it is neces- 
sary to know how much of the seed will grow. When 15 pounds are 
sown on an acre and only one-half of the seed sprouts, it is equivalent 











to using only 7$ pounds of seed which is all good, and a correspond- 
ingly poor stand is inevitable. Not only should the percentage of ger- 
mination be known, but the seed should germinate vigorously. Slow 
germination usually indicates weak seed, and such seed will produce 
weak plants. These seeds are generally light and are blown out in 
well-cleaned samples, but may be present in large amounts in low 
grades. . 

Testing clover seed.— The color and shape of red clover seed are so 
well known that a description is not necessary. Fresh seed is gener- 
ally bright and plump in appearance and such is the most valuable. 
Samples that have a large admixture of dull, dark-brown seeds should 





Fic. 2.—Simple germinating apparatus: A, closed; B, open. 


be looked wpon with suspicion, and should not be used unless testing 
shows them to be good. 

It is not a difficult matter for anyone to test his clover seed for ger- 
mination. A good germinator can be made with two dinner plates 
and a folded piece of flannel cloth (fig. 2). The sceds should be 
placed between the folds of the dampened cloth, which is then laid on 
one plate while the second plate is inverted over the first. When tests 
are made during the winter, the plates should be put in a warm place 
so that the temperature will not fall much below 50° at night and 60 
to 70° during the day. Any other apparatus that will keep the seeds 
moist and warm while admitting air will serve equally well, or the 
seeds may be planted ina flowerpot or pan of earth. The sprouts 
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should be counted and removed from day to day until the conclusion 
of the test. If the seed is good and the conditions are right, red clover 
should begin sprouting vigorously the second or third day, and in four 
or five days nearly all the good seeds will have germinated. A few 
will come on later, and seed-testing establishments generally allow 
ten days as the limit for red clover. In case many seeds remain hard 
at the end of ten days it is fair to consider that one-third of them 
would grow after a reasonable time in the field. 

Best seed to buy.—The prices charged for clover seed vary greatly, 
each large dealer having two or more grades, of different prices. 
Unfortunately for the buyer, each dealer has his own grade names, 
and even the standard terms, prime, choice, and fancy, as used by 
different dealers, do not always mean the same thing. If for these 
indefinite terms could be substituted a statement of the percentage of 
pure and germinable seed, the buyer could tell at once what sample 
was the most advantageous for him to buy. It isa safe general con- 
clusion that the sample which, while reasonably free from weed seeds, 
contains the largest amount of pure and vigorously germinating clover 
at the least cost is the best one for the farmer to buy. Low-priced 
samples seldom fulfill this condition, nor do those sold at exorbitantly 
high prices. Usually the high grade, medium-priced samples are 
really the cheapest, but the only way to determine the value of a 
sample is to test the seed. The result of the purity test shows how 
much pure seed is present and the germination test determines how 
much of this pure seed will grow and how vigorously it will germinate. 

Results of some tests.—During the past year (1900) a large number 
of tests have been made of seed offered by wholesale dealers. A few 
of these tests are given below to show that there is no close agreement 
between selling price and quality. The examples given have been 
divided into three groups, according to the market price of the seed. 
In the first group are the low-priced samples, below $4.50 per bushel; 
in the second group, those of medium price, between $4.50 and $5; in 
the third group, the high-priced lots, $6 or more. The three examples 
in each group are arranged in the order of the price really paid fora 
bushel of good seed. This may be called the calculated-price. Of 
course, commercial seed never contains 100 per cent of pure and 
germinable seed, but this ideal standard is used as a measure of the 
real value of different qualities sold at different prices. ‘The average 
number of weed seeds per pound of seed as sold is also given. In 
determining the number of weed seeds only seeds of such plants as are 
commonly considered weeds were counted. In comparing the market 
and calculated prices the number of weed seeds in some of the low- 
priced lots should not be overlooked. No. 9368 while showing the 
lowest calculated price, because of its extremely low market price, 
contains a large number of weed seeds, and the germination of this 
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sample was not vigorous; it should therefore be rejected. The quality 
of the high-priced samples was good, but the prices were much higher 
than the condition of the market would justify. For his own protec- 
tion the farmer should ask for a statement of the percentage of pure 
and germinable seed in any lot he buys. The seedsman can readily 
ascertain this percentage and the buyer can verify the statement by 
sending a sample either to his State experiment station or to the 
United States Department of Agriculture. 











Results of some tests of red clover seed made before 1900. 


Number Number 








Market Per cent Cal- . 
ere per germi- price per: |)" seeds per 
bushel. nableseed.. bushel. bushel. pound, 
RE ee a etl pwidlve wc atinhneda Ss een bahemene 3.00 63. 21 41.74 37, 92 120, 925 
1,20 77.73 5.40 16. 63 5, 000 
3. 45 58. 26 | 6.48 31.95 527,000 
Bao cess cht an sees sueDcedacaw an caencedat 4.98 93. 83 | 5. 28 56, 29 700 
OE actus es. Sescbe os ndene doe pelonenees 4. 80 83. 66 5. 73 50.19 4, 600 
RARER ee ee eer ree 1,80 64.89 7.39 38. 92 27, 700 
Gah wb Ach Niecy wan wdehe Sates eubeee oun 6. 00 95. 80 6.24 57.48 1,540 
Ps bo has i tale susie W aae'e we ae me nla gobiealat 6.00 88. 03 6.78 52, 81 Bb 
tial Sale a Wk Gee ESN DAE AN ENCE We SSO NEAT 7.20 80. 10 9. 00 48, 00 226 
a Weed seeds, mostly green foxtail. b Mostly green foxtail and plantain. 


FIELD TESTS OF AMERICAN AND EUROPEAN CLOVERS. 


Collection of seed.—As a preliminary to a more extensive study, red 
clover seed from American and European sources was planted in April, | 
1900, on the Department trial grounds on the Potomac Flats at Wash- | 
ington, D. C. The American samples were secured from the United 
States experiment stations or from private sources in the States of 
Ohio, Indiana, Illinois, New York, California, Kentucky, and Mon- 
tana, besides some that were collected by Dr. C. W. Stiles, then scien- 
tific attaché at Berlin, from European dealers and represented as being 
from Ohio, Wisconsin, Canada, and ‘* North America.” European seed 
was secured from Dr. Stiles, and also through the Section of Seed and 
Plant Introduction of this Department. The samples were marked as 
follows: Hungarian, Russian, Transylvanian, Galician, French, Stier- 
mark, Leitmeritz, English, and Italian. Thirty-five samples in all 
were planted, each on 1 square rod. One lot of Italian seed proved 
to be so poor that it was not used. 

Sowing.—A bout an ounce and a half (42.6 grams) of pure and germi- 
nable seed was planted on each rod, the total amount used’ being 
often far in excess of this, owing to the poor quality of the seed. 
Thirty-one plats were planted April 27, two on the 28th, and two more 
on the 30th. By the 5th of May some plants were up on most of the 
plats, and on May 17 notes were taken on the relative condition of 
the stand. It will not be necessary to give these notes in detail, but 











in general the stand at this stage was a little the better among the Euro- 
pean varieties, although there was much difference in this respect 
between adjoining plats. Heavy rains that occurred during May had 
injured some of the plats, in some cases washing out a large portion 
of the surface. 

Notes were taken at different times, and on June 21 the writer 
attempted to make an estimate of the condition of each plat expressed 
in percentage. Plat 1, which was good, with thrifty plants 3 to 6 
inches high, was taken as 100, and the condition of the other plats was 
compared with it. At this time the average condition of the European 
plats was 85, as against 70.5 for the American. From this time on, 
however, there was a decided change. 

Effect of summer heat.—The weather remained clear and hot, and by 
July 2 the relative position of the plats was reversed. AIL the Euro- 
pean plats had suffered severely from the intense sunshine. Growth 
had ceased, many of the leaves were wholly dried up and burned and 
nearly all had their edges more or less browned. This condition was 
not due to drought, because the soil was moist at less than an inch 
below the surface. The American plats, on the other hand, showed no 
evidence of injury, but were higher and stronger than on June 21. 
The plants now averaged + to 9 inches high, and their thrifty, dark- 
green color contrasted pleasantly with the brown of the European 
plats, which could be picked out all over the field by the brown color 
alone. At this time the estimated condition of the European plats 
was 71 against 88 for the American, plat No. 2, now more representa- 
tive, being taken as the standard. 

Cuttings and yield.—On July 19 and 20 the plats were all cut and the 
green product weighed. At this time the American plats were in 
prime condition for hay, being in full bloom and about one-third of 
the blossoms brown. On the European plats there were only a few 
blooms borne on small, weakly stalks. 

Special mention should be made of the fact that plats 1 to 6, inclu- 
sive, were on ground a few inches higher than the remainder of the 
ground, the whole tract sloping slightly toward the river. The plats 
planted here were undoubtedly at a disadvantage, but since four were 
American and only two European this worked no prejudice to the 
European seed. 

The seed sold as English produced plants that were much nearer to 
the American type than to the European, and the yield on this plat 
was nearly twice the average yield on the other European plats. This 
plat also showed less injury from the sun than any other plat of 
European clover. These facts cast doubt on the origin of the seed, 
but the yield has been included in that of the European plats. 

The American clovers recovered rapidly after cutting, and on 
August 2 the plants on many plats were already in bloom. On the 
11728—No. 123-2 
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European plats there were no blooms, and the leaf growth progressed 
less rapidly than on the American plats. Reference to the table will 
show, however, that the European clovers gave a heavier yield at the 
September cutting than they did in July. The yield of the American 
plats was practically the same at both cuttings. 

There were, of course, variations in the condition and in the yield 
among the different plats, both of European and of American origin, 
and in most cases such differences can not be accounted for by the 
difference in location or treatment. No doubt further experiments 
will show that the origin of clover seed is of great importance in 
determining the yield. 

Tabular comparison.—In the table below are given the average yields 
of green clover per acre for American and European varieties as c¢al- 
culated from the actual yield of fifteen plats of American and twenty 
of European. If the six plats located on slightly higher ground are 
omitted, the total yield per acre for the American will be 14,784 
pounds, and that for European 8,128 pounds. 


d { Verdade ye lal of green clove r pe Tr acre in pounds. 


Varieties. July. September.) Total. 


American clover ‘ }, 336 }, D6! 12, 704 


European clover 7,792 
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